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Extrudable Methyl Methacrylate Polymer Compositions 



We, Imperial Chemical Industries 
Limited, of Imperial Chemical House, Mill- 
bank, London, S.W.I, a British Company do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 

The present invention relates to improve- 
ments in or relating to polymeric compositions, 
in particular to polymeric compositions which 
are based essentially on methyl methacylate. 

There is considerable interest in making 
extruded articles, e.g. sheets and tubes from 
15 polymethyl methacrylate or methyl methacry- 
late copolymers having a pimpled matt finish. 
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hereinafter defined of 0.4 to 0.55, or (2) a 
polymer of methyl methacrylate with 0 to 
6% of the weight of the polymer A of a 
monoethylenically unsaturated copolymerisable 
compound and has a reduced viscosity as 
hereinafter defined of 0.60 to 1.2, and poly- 
mer B is either (1) a polymer of methyl 
methacrylate with 0 to 15% by weight of 
polymer B of a monoethylenically unsaturated 
copolymerisable compound and has a reduced 
viscosity as hereinafter defined at least three 
times the. reduced viscosity of polymer A and 
of a value that is at least 1.6, or (2) a copoly- 
mer of methyl methacrylate with 0 to 15% 
by weight of polymer B of a monoethylenically 
unsaturated . copolymerisable compound and 
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late copolymers naving a puupicu mau uwou. U xi^^~.w~ — — - * 

As well as having a decorative effect in their 0.2 to 5.0% by weight of polymer B of a 
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own right they are also extremely useful as 
panels or tubes for use in lighting fittings. • 
One method by which a matt effect can be 
obtained is by extruding the polymer with the 
temperature of the die carefully controlled 
so that the phenomenon known as "shark- 
skin" appears on the surface of the extruded 
article. This produces a matt effect, but it is 
difficult to control. Another method is to use 
embossed rolls. This is effective for sheet- 
production but cannot be used where a shaped 
profile is extruded.. It would clearly be an 
advantage if articles having a pimpled matt 
finish could be produced by extrusion without 
having to depend upon control of the extru- 
sion conditions or the use cf a post extrusion 
operation to produce the effect. 

Accordingly, the present invention provides 
a polymeric composition suitable for extrusion 
to produce articles having a pimpled matt 
finish which comprises a mixture of two poly- 
mers A and B, in which polymer A is either 
(1) a polymer of methyl methacylate with 0 
to 15% of the weight of the polymer A of 
a monoethylenically unsaturated copolymeris- 
able compound and has a reduced viscosity as 

[Price 5s. Od. (25p)] 
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copolymerisable ethylenically unsaturated com- 
pound containing at least two CH 2 =C< 
groups per molecule, and in which the mix- 
ture of A and B contains from 2 to 40% 
by weight of polymer B by weight of the 
mixture. 

By the term "reduced viscosity" as used 
throughout this specification and claims we 
mean the reduced viscosity of a polymer as 
measured as a 1% weight/volume solution in 
chloroform at 20°C and experessed in deci- 
litres/gram. 

Examples of monoethylenically unsaturated 
compounds copolymerisable with methyl 
methacrylate include the following : acrylic 
acid and the esters of acrylic acid with 
saturated alcohols, particularly the alkyl 
esters of acrylic acid containing one to eight 
carbon atoms in the alkyl moiety of the ester 
i.e. methyl, ethyl, propyl, butyl, amyl, hexyl, 
heptyl and octyl alcohols in all their isomeric 
forms; methacrylic acid and its alkyl esters 
other than methyl methacrylate; mono vinyl 
.aromatic compounds particularly styrene, 
a-methyl styrene, o-, m- and p-chlorostyrenes 
and the related bromo-, fluoro-, methyl- and 
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Z ZlZtZ- "Articles particularly sheet, having^a attractive 

3^E£ sasw ample , _ 
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The particle size of polymer A is m« 

sno mircons, more preferably *J to *w 
5UU nurOTu^ «« r fi 50 microns, 

Tin<r in a heated autoclave which may oe seaieu 
S reflux. Dispersion d 
droolets which are non-colloidal, is assistea 
JytSaBulating agent. Such; ^pounds are 

Ee orlnaleic anhydride copojmers.^ 

45 Si^ASScB,-B< groups 
PSecule is increased so the coarsen^ o 
die matt finish of the extradate increases. At 
me S time the gloss ^finish ^J"*? 
50 increases. Increasing the P"*-™"" r gg_ 
mer B in the mixture has the effect or reauc 
• Z tSe^loS of the exudate and of increas- 
es the coarseness of the matt finish. 
The control of the reduced viscosity .of 



Example 1 
A and 10 parts of polymer B. 

LSrage particle size of 150 microns. Poly- 
mer B a methyl meiacrylate homo- 
polymer of reduced viscosity 3.0 dL/g. jpe 
Sbya granular polyinaisauon process 
and having an average parade size of 90 

^Thfpolymer blend was extruded through 
a £ dfeTform a sheet which had amatt 
Lish and exhibited a low kve£ of surface 
gloss as measured by A.S.T.M. D >£i. 
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Example 2 
Example 1 was reputed but with polymer 

B having a reduced viscosity of 8.0 oi./g. a 
SSTJtag a coarse, uniform rnatt^ 
was obtained on extrusion with a surface 
<t1oss of 17% as measured by A.5>.i.m- v 
fl? Sheet obtained by extruding polymer A 
alone waftrSsparent and had a surface gloss 95 

of 5Q%. „ a 

Example 3 

gloss of 8.5% as measured by A.S.I.M. 

D 523. . 

Example 4 

Example 1 was r^eated except that poty- _ 
mP r A had a reduced viscosity of 0.8 ai./ e . ll» 
sSet extSded from the blend had a uniform, 
coarse matt finish. 

Example 5 
A blend of two polymers A and i* wa* 
pre^arS lydry tumbling 80 parts of poly- 110 
mer A with 20 parts of polymer B Polymer 
A was a copolymer of 97 parts methylmeth- 
a^Se ari 37^ ethyl acrylate of redujd 
vSositv 0.70 dL/g. prepared by a gram** 
polymerisation and having an average particL 
Sze of 280 microns. Polymer B was a co 
. ■ \, M mpthvl methacrylate, 3 
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in" the coarseness oi — . . _•_,» 0 f 280 microns, ruiyiusi >-> - 

The control of the reduced viscosity .of °„ ^ 97 parts methyl methacrylate, 3 

powers made by the known polymen^non pd£«tf ^ J parts ^ di- 

nrocesses is well known and can be effected, paro jr ' d b a granular poly- 

grSp?e, by the addition to the monomer ^^'^ and having an . average 

S a ch/nlegulator or nmdffi^ sudh* JJgJSJ^ To microns and I an > msolnWe 

iary dodecyl mercaptan or lauryl I contem m chloroform of 47% (1 P** 

The control of the polymer pamck _srze »f ™ added ^ 100 part5 of chloroform 

can be achieved by adjusting the stirrer speed or yni 

of the polymerisation vessel. sheet extruded from the polymer blend naa 

The coitions of a ^ uniform, matt finish, 
used to make a large variety of extruaea ~> 
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BEST AVAILABLE COPY 
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WHAT WE CLAIM IS:— 
1 A polymeric composition suitable for 
extrusion to produce articles having a pimpled 
matt finish which comprises a mixture of two 

5 polymers A and B, in which polymer A is 
either (1) a polymer of methyl methacrylate 
with 0 to 15% of the weight of the Polymer 
A of a monoethylenically unsaturated copoly- 
merisable compound and has a reduced vk- 

10 cosity as hereinbefore defined of 04 to 055 
or (2) a polymer of methyl methacrylate with 
0 to 6% of the weight of the polymer A 
of a monoethylenically unsaturated copolymer- 
isable compound and has a reduced viscosity 

15 as hereinbefore defined of 0.60 to 1.2, and 
polymer B is either (1) a polymer of methyl 
methacrylate with 0 to 15% by weight of 
polymer B of a monoethylenically unsaturated 
copolymerisable compound and has a reduced 

20 viscosity as hereinbefore defined at least three 
times the reduced viscosity of polymer A ana 
of a value that is at least 1.6, or (2) a 
copolymer of methyl methacrylate with 0 to 
15% by weight of polymer B of a mono- 

25 ethvlenically unsaturated copolymerisable 
Sound and 0.2 to 5.0% by weight of 
polymer B of a copolymerisable ethylemcally 
unsaturated compound containing at least two 
CH.=C< croups per molecule, and in wmcn 

30 "the mixture of A and B contains from 2 to 
40% by weight of polymer B by weight of 

the mixture. . . ,. 

2 A polymeric composition according^ to 
claim 1 in which polymer B forms from ia/„ 

35 to 30%, by weight of the weight of the mix- 
ture of polymers A and B. 

3 A polymeric composition according to 
claim 1 or claim 2 in which polymer A is 
in the form of small beads of weight average 

40 particle size 50" to 1000 microns. 

4. A polymeric composition according to 



any of the preceding claims in-which polymer 
B is in the form of beads of weight average 
particle size 50 to 500 microns. 

5 A polymeric composition according to 
claim 4 in which polymer B is in the form 
of beads of weight average parade size 50 
to 200 microns. ... 

6 A polymeric composition according to 
any' of the preceding claims in which one of 5U 
the monoethylenically unsaturated compounds 
copolymerised with methyl methacrylate com- 
prises acrylic acid or an ester thereof. 

7. A polymeric camposmon according to 
claim 6 m which the ester of acrylic aad is » 
an alkyl ester containing from one to eight 
carbon atoms in the alkyl moiety of tihe ester. 

8 A polymeric composition according to 
any" of claims 1 to 5 in which one of the 
monoethylenically unsaturated compounds co- oo 
polymerised with methyl methacrylate com- 
prises a monovinyl aromatic compound. 

9 A polymeric composition according to 
anv'of die preceding claims in which, when 
present, the compound containing at least two 6s 
CH 2 =C< groups per molecule comprises 
glycol dimethacrylate. . 

10 A polymeric composition according to 
anv of claims 1 to 8 in which, when present, 

*e compound containing at ^ least two 70 
CEU=C< groups per molecule comprises 
methylene glycol dimethacrylate 

11 Polymeric compositions substantially as 
hereinbefore described with particular refer- 
ence to the accompanying examples. 75 

12 Extruded articles having a . pimpled 
matt 'finish whenever prepared from a poly- 
meric composition according to any oi the 
preceding claims. 

P, C BAWDEN, 
v Agent for the Applicants. 1 



